Telomeres as targets for anticancer therapies.
The limitless replicative potential of cancer cells relies on telomere integrity (which is guaranteed by a complex interaction between several specialized proteins and telomeric DNA) and the activation of specific mechanisms for telomere length maintenance. Two mechanisms are currently known in human cancer, namely telomerase activity and the alternative lengthening of telomere pathway. In this review, we summarize the available data concerning the therapeutic strategies proposed thus far and the current challenges posed for the development of innovative telomere-based therapeutic approaches with broad-spectrum anticancer activity and for their translation into the clinical setting. Due to their essential role in tumor cell proliferation, telomere maintenance mechanisms have become extremely attractive targets for the development of new anticancer interventions. Although numerous efforts have been made to identify specific approaches to interfere with telomere maintenance mechanisms in human cancers, the only molecule currently tested in clinical trials is the oligonucleotide GRN163L. However, a growing body of evidence suggests that interfering with telomeres, through the direct targeting of telomeric G-quadruplex structures, may be a valuable antitumor therapeutic strategy, independent of the specific telomere maintenance mechanism operating in the tumor.